Résumé. 2014 Nous avons mesuré les durées de vie radiative d'états S et D très excités (9 ~ n ~ 18) du rubidium.
. In order to obtain a consistent set of lifetime values for a given alkali atom, we present here measurements concerning the nS and nD states of rubidium (9 n 18).
Comparison is given between the obtained experimental values and the theoretical ones calculated by using a modified Bates-Damgaard Method [6, 7] (here after refered as B.D.).
We use the classical method of time resolved laser induced fluorescence [4] . Rubidium atoms contained in a cell are excited in a given high-lying nS or nD state by stepwise pulsed excitation via the first resonant 5P state. For convenience the 5p3,2 state is chosen as the intermediate state for the excitation of the nS levels, the observation of the population decay being made on the nS -+ 5P 1/2 line. The nD states are produced by using light pulses whose wavelengths correspond either, to the 5PI/2 --+ nD3/2 transitions for n 13, or to the 5P3/2 -+ nD3/2,5/2 transitions for n &#x3E; 13; the population decay is observed on these same lines. Such a choice is determined by the fact that we are also interested in the study of some collisional properties of the nD states (results concerning the collisional properties of both the S and D levels will be published elsewhere [8] ). Thus our reported lifetimes refer to the nD3/2 states for n 13 and to the nD states, without allowance for fine structure, for n &#x3E; 13. This is of no importance since the lifetimes corresponding to the two fine structure levels are expected to be very close, for a given n value.
A high-speed photon counting system allows the determination of the decay of the excited.state population as a function of time for a given rubidium pressure. The extrapolation to zero rubidium pressure yields the natural radiative lifetime. The experimental set-up, shown in figure 1, has been already widely Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphys:01980004102011900 described and needs no further explanations [5] . All the experiments were performed at T = 520 K. The working rubidium pressure lies in the 3 x 10 -6 to 9 x 10-4 torr range. The results shown in table I have been corrected for pile-up and thermal escape effects. Great care has been taken to avoid parasitic effects due to superradiance which might be important for Rydberg states [9] . Other causes of error have already been widely discussed [5, 101 . The main uncertainty comes from the determination of the rubidium pressure which was determined from both the temperature of the side arm containing the liquid rubidium and from absorption measurements of the resonance rubidium line [4, 5] . [7] . Comparison is given, for all the measured S, P, D and F levels, between theoretical ttb and experimental Texp values in figure 2. For the S, P and D levels the texp values are observed to be somewhat smaller than the Tlh values. This discrepancy can be partially removed by taking into account the interaction of the black-body radiation with the highly excited atoms [11] . In order to account for this effect we have computed the lifetime values teal' which depend now on the temperature of the experimental cell, using the equation
where Tb represents the effect of the black-body radiation. The evaluation of zb [11] requires the knowledge of the dipole matrix elements between the level under study and all the other radiatively connected levels. Using the B. D. method [7] figure 2 between the 'texp and 'tcal values supports well the conclusion that the B.D. method provides good estimates (within about 20 %) for the radiative lifetimes of the highly excited rubidium atoms, once the black-body radiation effect is taken into account. The results already obtained by other groups [1, 2, 3, 11 ] indicate that this conclusion probably holds also for the other alkali atoms.
